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ABSTRACT 

This  paper  discusses  the  principles  of  information  retrieval,  considers  subject 
and  classification  indexing,  and  describes  elements  of  coding  for  manual  and 
machine  applications.  The  implications  of  information  retrieval  practices  on 
microfilm  information  retrieval  systems  are  discussed.  Characteristics  of  in¬ 
formation  retrieval  for  manual,  semi automated,  and  automated  systems  for  aperture 
cards,  microfiche,  roll  film,  and  chip  systems  are  considered. 
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FOREWORD 

This  paper  was  prepared  for  presentation  at  an  American  Management  Association 
Seminar  on  Microfilm  Information  Retrieval  Systems,  held  at  the  Ambassador 
Hotel,  Los  Angeles,  October  21-23,  1968. 

As  such,  it  was  designed  to  be  delivered  in  approximately  a  one-hour  session, 
and  to  provide  a  frame  of  reference  for  the  attendees  to  the  role  of  micro¬ 
film  within  the  information  retrieval  world. 

Consequently,  discussions  of  the  elements  of  the  information  retrieval  char¬ 
acteristics,  and  of  microfilm  systems  has  been  simplified  to  permit  some 
consideration  within  that  limited  time  period. 

The  author  hopes  that  the  availability  of  the  paper  in  printed  form  will  pro¬ 
vide  opportunities  for  evaluation  of  the  use  of  microforms  for  active  retrieval 
applications,  and  will  enable  the  reader  to  pursue  areas  of  interest  through 
sources  mentioned  in  the  bibliography. 
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1.  INTRODUCTION 

The  use  of  microfilm  as  the  storage  and  dissemination  medium  for  ®n  informa¬ 
tion  retrieval  system  does  not  change  the  essential  requirements  of  that 
system,  requirements  remain  constant,  regardless  of  the  storage  medium. 

Thus,  paper,  magnetic  tape,  or  microfilm-based  systems  have  similar  character¬ 
istics. 

It  is  the  purpose  of  this  paper  to  discuss  the  characteristics  of  information 
retrieval  systems,  to  describe  some  of  the  principles  of  indexing  and  coding, 
and  to  consider  the  implications  of  these  characteristics  and  principles  as 
they  apply  to  microfilm-based  information  systems. 

Where  applicable,  references  are  made  to  specific  pieces  of  equipment,  by 
brand  name.  Such  references  should  not  be  construed  as  endorsement  of  the 
product,  nor  of  non- recommendation  of  products  designed  to  do  the  same  task. 
Rather,  the  identification  should  be  considered  representative  of  a  class  of 
equipment, 

A  more  complete  listing  of  available  microfilm  equipment  ;aay  be  found  in  the 
Annual  Reference  Guide  of  Business  Automation  magazine"'"  and  other  appropriate 

•p  1  I. 

publications.  ’  ' 

2.  DEFINITIONS 
a.  Info "nation. 

(2;  The  meaningful  content  of  any  coaaunicar  to;.. 


(1)  Any  facts  or  data  which  can  be  used,  transfer:'*' : 
or  communicated. 
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b.  Retrieval.  (1)  Techniques  of  searching  an  index  file  or  docu¬ 
ment  collection  for  information. 

(2)  The  act  of  finding  again,  recovery,  retrospective 
searching  and  securing  of  documents. 

3-  CHARACTERISTICS  OF  INFORMATION  RETRIEVAL* 

One  approach  to  evaluation  of  the  characteristics  of  information  retrieval  sys¬ 
tems  is  to  group  these  systems  into  categories  and  to  identify  the  functions  per¬ 
formed  within  these  categories  of  retrieval  systems.  Naturally,  different  au¬ 
thorities  describe  these  groupings  and  elements  in  their  own  unique  ways.  How¬ 
ever,  two  approaches  appear  representative  of  the  majority  of  the  authorities 
cited  in  this  paper. 

7 

1.  Information  retrieval  may  be  classified  into  three  groups  as  follows: 

a.  Data  Base  Systems.  The  most  widespread  information  retrieval 
systems  are  those  for  data  base  file  management,  which  process 
records  organized  into  fields,  each  containing  a  type  of  data 
in  the  record.  Other  data  base  systems  include  management  in¬ 
formation  systems,  aid  data  banks. 

b.  Reference  Systems.  Reference  systems  require  thesauri  and  pro¬ 
cess  references,  rather  than  data  or  context.  A  reference  sys¬ 
tem  may  be  used  as  a  document  retrieval  system,  which  may  utilize 
micro -images. 

c.  Text  Processing  Systems.  In  this  system,  the  full  text  of  the 
publication  is  recorded  in  machine  language  for  subsequent  analy¬ 
sis  and  processing. 


•The  author  particularly  cotmaends  and  recommends  Methods  of  Information 

8  - - 

Handling ,  by  Charles  t  Bourne  and  Principles  of  Automated  Information  Retrieval. 

by  Walter  F.  Williams"  ■  Ihese  books  were  the  primary  source  for  preparation  of 

the  material  in  tills  section. 
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2.  Information  storage  and  retrieval  systems'^  have  the  following 

elements: 

a.  Input.  This  involves  checking  the  material,  cataloging  and 
indexing  the  material,  and  preparing  it  for  input  into  the 
storage  medium. 

b.  Storage.  This  involves  the  conversion  and  housing  of  the 
material  itself,  and  the  conversion  and  housing  of  the  surro¬ 
gates  used  in  the  retrieval  functions,  such  as  title,  abstract, 
etc. 

c .  Announcement.  This  involves  processing  of  the  surrogates  such 
that  potentially  interested  users  may  be  made  aware  of  the 
existence  of  the  material.  Note  that  some  announcement  systems 
include  the  delivery'  of  the  material  with  the  announcement, 
rather  than  delivery  of  the  substitute  for  the  material. 

d.  Search.  This  involves  matching  the  requestor's  needs  with 
the  contents  of  the  stored  material,  either  through  manual  or 
automated  search  and  compare  of  the  surrogates,  or  by  search 
and  compare  netnods  through  the  original  material. 


e.  Retrieval.  This  involves  locating  and  extracting  from  the 
store  trie  desired  original  material  often  in  its  stored  feu 
if  microfilm,  or  in  its  original  form,  if  the  stored  form  : 
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The  task  may  also  be  defined  as  follows; 

1,  Preparing  and  using  indexes  and  abstracts. 

2.  Storing  and  retrieving  documents  and  information. 

he  balance  of  Section  3  is  devoted  to  a  discussion  of  indexing  principles, 
and  coding  techniques.  Abstracts  will  not  be  discussed.  In  Section  4,  the 
characteristics  of  microfilm  information  retrieval  systems  are-  discussed. 
Oth  r  storage  methods  are  mentioned  only  briefly. 

j.l  INDEXING 

Indexing  schemes  are  based  or  two  approaches: 

1.  Subject  terms. 

2.  Classification  systems. 


3.1.1  Subject  Terms 

Subject  terms  are  derived  from  the  document  title,  the  abetrsc.,  the  full  text 
of  the  document,,  or  a  formally-prepared  \nd  rr  intained  ir'st  of  alp;»abetic  terras. 
The  subject  terms  may  be  derived  manually,  or  automatically.  Typical  tech¬ 
niques  include  the  following: 

1.  Key-Word- In-Context  (KWIC)  Index  (See  figure  1).  Usually,  only 
the  title  i”  used  and  non-significant  words  such  ao  ’’and",  "the”, 
etc.  are  not  listed  as  key  words.  The  title  is  rotated  (permuted) 
as  required  to  list  each  significant  '~>rd  in  alphabetic  order  with¬ 
in  the  l_st.  The  remaining  words  in  the  title  are  listed  in  order 
within  the  line.  KWIC  indexes  may  also  be  generated  solely  or  partly 
from  key  words  established  by  an  indexer  from  the  full  text. 

2.  Key-Word-Out-Of -Context  (KWOC)  Index  (See  Figure  2).  KWOC  is 
essentially  the  same  as  KWIC,  except  that  the  key  word  is  Isolated 
to  the  left  (or  wight)  of  the  full  title,  or  summary  abstract  used 
in  place  of  the  title.  Addition  of  terms  to  the  title  (enrichment) 
is  also  used  to  improve  the  relationship  of  the  subject. 


29  October  1968 


SP-3243/oOO/OO 


5 


a  1  in  smsamoi  ad? 

bla, 

■usaii  of  pbicbiig 

II  AID  D1TECTIOI  OP 
3SIG8  AID  IIDCSTII* 
FORLIC  LIBIART*  TR* 
SOCXATIOBS  PR0POSI3 
I  &  TB3T  PRQGBAR  TO 
•  fi  lOILD  STSTBB  OF 
E-AIT*  CRITErU  PCI 
3-  AI  imninH  II 
Hill  XIFO IfiiTXCE 
ST’TBB  MBFQB8ABCB 
CLASSIFICATIOB  ABO 
STSTBflS"  THE 
C  5* 

IOS,  OFKATIOi,  MO 
5BXRIRY  II  TBIT  MO 
S  Fill  DBTBS.OPRBBY* 
90  SERTIC83* 

oer  appboach  to  tbb 
fob  Htsaosaiif  -  u 

8IBLI038AFHX8S*  M 
S*  tai  QO 6BTXTAT ITI 
data  —  a  critical 

tmOI  ISSEXIBG  MO 
LIST  FOI  HBTIBB  MD 
5  TBfiOOOB  SI8OLATS0 
\'B  fcS  I6H-7090/16Q* 
mouiitio* 
o?»  FGil  COCPIBATITS 
fiSBT  {IRFOMAtZOI 
BEST  OB  IR?0*ftl?I0S 
aonriisTMTOB-  the 
DIM  LITEftATUAg*  M 
HI  MID  FOB  CATALOG 
BEDIMS  0FSR5TIBG 

asm  Aicsuvif;  5?he 

DBBC6  C1ITE8*  Kill 
ATIOI  STSTEB*  XSI’S 
7BTIBe?3s  a  COHPUTBR 
TBBCY  XB  TEST  —  M 

of  TiiJisimoas'  an 

L  PROCEDURES  FOB  AS 

so  project  saac;  as 

GROUP?,  *  DEATH  OP  U 


BQOIPBERT  Of  ALTBRIATITS  CNBBICAL  S 
EIXC,  MD  THE  rOTCM» 

itaoes  11  a  co-ordisate  iidixiig  si 

■  HOBS  If  PI0D3CTI0I  Dill  COLLECTIO 
ESTABLISHIBG  AID  USXRG  IBFIMICE  IA 
Z3TABLISRHEBT  MO  GB08T8  OF  TIB  DAT 
SSTABLISHRS9T  OF  A  I ATIOHAL  CODICIL 
IVALOATB  TUB  DB8MD  SEARCH  PBIFOBBA 
STALOATEC  BOBKBICAL  DATA  FOB  SCIBBC 
SFALOATIRG  TBB  EFFICTIf BSBSS  OP  LID 
HTAIOATIRG  T8B  QUALITT  OF  TBABSLATI 
ETALOATIOI* 

BTAlOiTIOBi  SUITE!  ABD  APPRAISAL* 
ETALOiTIOB*  TRACE — TIBS- SKA BID  BOD? 
ETALOATIOi  MD  MALXSXS  OF  IIDZXZRG 
ETALOiTIOB  OF  A  ’  *0108110"  THESAUB 
BTAIOATIQB  OF  A  COBPAB!  LZBRARY*  A 
ETALOATIOI  OP  M  IirOIBATIOl  BETBIB 
ETALOiTIOB  OF  COOBDIBATB  IRDEI  STST 
ETALOATIOI  CF  XBPORBATICI  ST5T2RS  A 
ETALOATIOI  OF  IBFOSHATIOE  RETRIEVAL 
ETALOATIOI  C?  HAI AGERIAL  REQDIREBE1 
BTALOATiOI  OF  REDLARS  OOTPOT:  DERAH 
ETALOATIOI  OF  REGIOBAL  CHIOS  CATALO 
RTALUATXOB  OF  RESCLTS  IB  10G  CASES 
ETALOATIOI  OF  3CIEITIFIC  PAPERS*  Cl 
STALCATIOI  OF  TBCHIICAL  LIBRARIES* 
STOLOTXOI*  ARTIFICIAL  IITELLIGE9C 
SLAHPLE*  TIAISLATIOK  BI  IACT  —  II 
EXCHANGE* 

8XCHASSE  )  —  BOOK  CATALOG  PRODUCTI 
SXCHMCZ  GBOOP)  *  DEATH  OF  AS  BIPB8I 
IXCHAS0B  3IOOPS-  IITBBB ATIOBAL  STAT 
ESECUTZTE  AID  TRB  XIFORRATIOF  BIPLO 
BXIBPLAI!  THEOPT  OP  CORHOIICATXOR  I 
SIPAI3I0I-  PRBDICTIaS  T 
SIPBBIEBCB:  1  DDE! DOB* 

SIPERXEfCE  OF  OBE  IfSTXTOTIOI*  COIL 
SSfERIBOCS  BITS  A  TBCHIICAL  C0R8BSP 
BXPBBIEMCS  SSZTH  ASCA  —  A  SELECTITE 
3IPERIHBBT*  A*  IBDIX  TO  RBOICAL  BOO 
EIPBRIHEIT  AMD  SOHR  SOGGESflOES*  SB 
BXmiHEIT  II  BTALOAIIBG  TBB  QOALT.T 
Eli’SEItlEI?  II  TEXT  MD  ETALOATIOI  0 
SSPSRIBSB’'  IS  THE  DISTRIBOTIOB  OF  N 
SXP8RIHBBT  (IIFOEHATIOI  EXCBMGE 


372 

572 
56 

612 

*97 

297 

135 

*68 

683 

705 

105 

692 

97 

600 

290 

5*1 

192 
575 
339 
535 
217 
225 
285 

90 

397 

*20 

629 

193 
*98 
30* 

573 
236 
653 
33* 
69* 
273 
5*6 
*48 
120 
20* 

31 

713 

105 

575 

36 

236 


r'igure  1.  KWIC  Index 


29  October  1 968 


6 


SP-3243/ooo/oo 


NO*-lA**OJ*UC 

NCN*  I  SO?Mf 
NON-LINEAR 

NON-METAUIC 

HC)Htil!T*tr 

NON-MGVINC 

NON-RClAT IV! ST) 

MO«l>SI*lt.£A 
NONOfcSUUCUVC 
N0ND£  STROC?IV£ 

NONOISSIP  4TJVE 

NONfcQU|LI**lyM 

NONLINEAR 

NONLINEAR 

NONl INC A* 


NONl INI  4* 
NONl 2  WEAR 
NONRECURRENT 
N')MUN|F0*N 

NONUN  IF CNN 

NORMAL 
NOR) A l 

NORM* 

MUR  I H 

NORTH 

NORTH 

NOSE 

Mini 

Nome 

Nome 

nozzle 


nozzles 


arsoaf  1 J  On  Of  D-CluCOSE  If  SEGMENTS  of  imtSH 
Mf  FRO*  ACTJVI  AND  N|f  EANATINC,  IRRAOt  AT  SO  AND 
NO'  IPRApJATEO  GKOUH'  SCUlARcLS*  ilKU'J  S  T*  1 
OECEMlINtAluS  NAS*  N6  )  - 1 103?)  *1  *2.90  0726 

CORRt i AT | CSX  IN  A  S( N- i SO TH? P K A c  PL  *$MA 

AO '2*0  OSJlAi  li.TO  G196 
INVf  ST  IGA  710*1  o*  HICAGwAVE  NON-'. !  *f  At  EFFECTS 
UT !  I  { t  INC  FfRROHtGMTIC  MATERIALS 

AO-239  5??iM  *:.60  OA«T 

HHI  OCR  APH"  ANO  TABULATION  CF  DAMPING  FftOFfAT 
US  OF  NON- METALLIC  MATERIALS 

AO-219  956IM  11.90  0 SC 2 

NOYES  0*»  nON-NILI  TARy  MEASURES  IN  CONTROL  OF  I 
NSURCFNO  AD-290  237IK)  60  0*96 

JbOGMi NT >  OF  VISUAL  VELOCITY  AS  A  FUNCTION  OF 
TMl  LENGTH  OF  ORSc A VA f 1  ON  TINE  OF  MOVING  OR  NO 
N-MQY1NG  STIMULI  ?»  U2  349(K)  *1.90  Gl«* 

TASKS  of  NON-F.fl  A  T I  V  i  S?  1 C  EltCTRON  TR4JFCT0R1 
fS  FO*  Fine  AMISSION  UThCOtS 

A0-24C  k9MKi  *14.50  0239 
NON- SIMILAR  *:’«CR{CAl  METhCDS  OF  SOLUTION  fO* 
EiECTROCE  tOuNOARV  LAYERS  IN  A  CROSSED  F|(LC  A 
CCELERATOR  A0-290  325IM  15.90  0 1  A3 

«ONO£ST*UCnve  SYSTEM  for  INSPECTION  of  fiber 

class- re  1 nf or cio  plastic  missile  cases 

AO-289  B25IK1  91.60  0*32 
I-AAY  IMAGE  SYSTEM  f OR  NONCE  S I KUC  T 1 VE  TESTING 
OF  SOL  10  PROPCI  *  AN ?  MISSUC  CASE  MALLS  AND  w£l 
OMfNTS  AC-219  9711*)  AJ.90  06)7 

MAGNE  TO'YOROCYNAMIC  STABILITY  Of  VOAItX  *10*  - 
A  MONO! SSI  PAT | V£ ,  I NCONPRE  St i  91  E  ANALYSIS 

ORNl -TH-4Q2 ,  X  I  *3.90  0915 
SCALE  EFFECTS  FOR  NONE QU 1 1 1  BA  I UM  CONVECTIVE  HE 
At  TRANSFER  NJTH  SIMULTANEOUS  GA?  PHASE  ANO  S‘J 
RF4CC  CHEMICAL  REACTIONS.  APPLICATION  TO  hyPEA 
SONIC  FLIGHT  AT  HIGH  ALTITUDES 

AO-291  0)2 1 K  I  91.60  0025 
AP.  .CATION  CF  VARIATIONAL  EQUATION  OF  MOTION 
TO  THE  NONLINEAR  VIBRATION  ANALYSIS  OF  nQHOGEN 
IOUS  fcNO  LAYERED  PLATES  ANQ  SHELLS 

AO-289  869IKI  *2.90  0667 
EXTENSIONS  IN  THE  SYNTHESIS  OF  TINE  OPTIMAL  OR 
BANG-BANG  NONLINEAR  CONTROL  SYS7EMS.  PART  |. 
THE  SYNTHESIS  OF  QUASI -STATIONARY  OPTIMUM  NONL 
tNEAR  CONTROL  SYSTEMS 

PB  16?  5*71*1  $9.90  02)5 

EXTENSIONS  IN  TH£  SYNTHESIS  OF  TIME  OPTIMAL  OR 
BANG-BANG  NONL f  Mr  Aft  CONTROL  SYSTEMS.  PART  J. 
THE  SYNTHESIS  OF  0U«  S  J -ST  AT  IONARv  QPJ|MU4  NONL 
|N£AR  CONTROL  SYSTEMS 

PB  16?  39  7  <  K  I  94 .90  0235 
NONLINEAR  FLEXURAL  VIBRATIONS  Or  SANDWICH  PLAT 
IS  AD-269  67 1 1 A  1  *2,60  0669 

OPTIMUM  NONLINEAR  CONTROL  FOR  ARBITRARY  0I5TUR 
GANCES  NASA  NeJ- 15B90 1 A I  12.60  0662 

a  technique  fc*  naarow-bano  telemetry  of  nonre 
CURRENT  •  -JLSC  S  AD-290  697IKI  92.60  0577 

I1ECTR0MALNET1C  SCATTERING  FROM  A  SPHERICAL  NO 
NL'NIFO"*  MEDIUM.  PART  II.  THE  AAO'-R  CROSS  SECT 
ION  OF  A  FLARt  AD-269  61510  92.60  0747 

ELECTROMAGNETIC  SCATTERING  FROM  ASPHERICAL  NON 
UNIFORM  MEDIUM,  PART  J.  GENERAL  THEORY 

AO-299  6141*!  92.60  07*8 

PROBABILITY  INTEGRALS  CF  *ULT|VA4|ATF  NORMAL  A 
NO  MULTI VARJATE-T  A0-290  79t(KI  99.60  0760 
RESONANCE  ABSORPTION  CF  GAMMA-RAYS  IN  NORMAL  A 
NO  SUPERCONDUCTING  TIN 

AO-299  9*4 ( K  )  >3.60  0926 

NORMS  FOR  ARTJfiCIAl  LIGHTING 

A0-I90  535IM  91.10  07)4 

FACTORS  INFLUENCING  VASf.Ul  AR  PLANT  IONATION  JN 
WORTH  CAROLINA  SALTMARShCS 

10-290  9JRIKI  97.60  0603 
SONAR  STUOUS  OF  THF  DEEP  SCATTERING  LAYER  IN 
THE  NORTH  PACIFIC  P9  16?  4JVIK)  92.90  0597 
THE  J>E  VE  LOPMf  Nl  Of  RESCUE  ANO  SURVIVAL  TECHNIO 
UfS  IN  Th(  NORM  AMERICAN  ARC  T  iC 

162  9)01 R )  911.00  0095 
THE  FLORA  Of  HEALTHY  OOGS.  I .  9ACTERIA  ANO  FUN 
Cl  OF  THE  NOSE*  ThPCAT,  ANO  LOWER  INTESTINE 

IF-2IR)  92.90  0459 
FABRICATION  OF  f  VRCl  Y  T  IC  GRAPHITE  ROCKET  N0/2L 
I  10HP0HENTS  PI  16?  )T) |R )  11.10  0)51 

FABRICATION  of  FYRGLYTIC  GRAPH  1 1  i  ROCK  C  T  N02H 
I  COMPONENTS  P6  142  J7UIRI  91.10  035) 

PAIR  I  Y  it  T I  ON  OF  PYROLYTIC  GRAPHITE  ROCKET  N022L 
C  COMPONENTS  P«  162  |T?UI  92.60  0)5? 

third  symposium  on  aoyancio  prcpul4ion  concept 
S  SPONSfiREO  *Y  UNI  IE  0  STATES  6  I A  f  f  ACE  OFFICE 
OF  SCIENTIFIC  Rf  SE  ARC  H  ANO  THE  G..N1RAI  EL  EC  TR  1 
C  COMPANY  FLIGHT  PRGPUISJON  DIVISION  ClNCINNAY 
I,  OHIO  OCTORER  2-4,  19*?.  PLASMA  FLOm  IN  A  MA 
GNtTIC  ARC  NO.’llt  AD- 290  *2.60  OlA’ 

HEAT  TRANSFER  AND  PARTICLE  TRAjt.  Cl  OKIES  IN  SG 
IO-POCKfr  NO.  1L  FS  AO-299  6PlfK»  A5.60  OOT-O 


NUCL  EAR 

NUCLEAR 


.CLEAR 


NUCLEAR 

NUCLEAR 

NOCLE4R 
NUCLE  AR 

NUCLEAR 

NUCLEAR 

nuuear 

HUClE&ft 

NUCLEAR 

NUCLEAR 

NUCLEAR 

NUCLEAR 

NUCtE  AH 

NULL-ZONE 

NUMBERS 

NUMBERS 

NUMERICAL 

numerical 

NUNER ICAL 

NYSTAGMUS 

OAK 

OBJECTS 

06SERVA  TORY 
OCEAN 

OCEANOGRAPHIC 

OCEANOGRAPHIC 
OCE ANCGAaPhIC 

OCEANOGRAPHIC 

OCEANOGRAPHIC 

OCE ANOCRAPHIC 


*T|C  BLACKOUT  FOLLOWING  A  H*CH  ALTITUDE  NuClFA 
»  02T0NATION  AO-291  I4li<)  *9.60  fJ)T2 

ACCURATE  AVCl f AR  PuEl  9URNUP  ANALYSES 

GE RP-9062IR »  11 .60  0362 

APPLICATION  Of  NUClfAA  PQuEH  SUPPLIES  IC  5PACE 
SYSTEMS  T|o-17))61k»  :;.&007*l 

CAROL  I  NAS- V  IRC  INI  A  NUCLEAR  PCnE*  ASSOCIATES,  I 
NC .  ,  RESEARCH  AND  QEVfLOPMNf  PROGRAM  QoARl  E  A  L 
V  PROGRESS  REPORT  FOR  The  PERIOD  APRIL  -  JUNE 
1962  CVNA-1SMKI  *0.6(3  0333 

COMPUTER  PROGRAMS  FOR  OPTIMUM  START-UP  CF  NUCL 
EAR  PROPULSION  SYSTEMS 

TIC-16730IK )  *1.  10  071? 

OOSE-T IME-DI StANCl  CURVES  FC»  CLOSE-IN  FalLOut 
FOR  LOW  YIELO  LAND-SURFACE  NuCLEAR  DETONATION 
t  Pi  ;62  5»95K I  *1 .60  0573 

EXTRUDED  CERAMIC  NUCLEAR  FUEL  CEvElOPMtNT  FROG 
RAH  SCNP-62  5  5CU  J  *4.40  0092 

FEASIBILITY  OE  TERM  NAT  ION  OF  A  NUCLEAR  TMERMIO 
NIC  SPACE  POWER  PLANT 

AO-290  069U)  92. >0  00)1 

HIGH  -  ENERGY  NUCLEAR  PhtSICS  RESEARCH  PROGRAM 
AO-291  HOIK  }  *1.60  037* 

HlGH-fcNERGY  NUCLEAR  REACTIONS  CF  MClIfH  WITH 
INCIDENT  PROTONS  AND  N^LIUF'  IONS 

VCRL-10461U)  *2,25  0222 

INVESTIGATIONS  CN  ThE  DIRcCT  CONVERSION  Of  N'JC 
LEAR  FISSION  ENERGY  TO  ELECTRICAL  ENERGY  IN  A 
PLA1MA  OIOOE  AD-290  72T'R»  *9.60  0)65 

nuclear  superheat  devel&pmfm  procram  - 

CNtC-254m  *14 .CO  0  38  6 
PRODUCTION  OF  TRITIUM  9Y  CGNT  A I Nt  0  NUCLEAR  E*P 
LbSIONS  IN  SALT.  1.  LA8CR4TCRr  STuOlFS  OF  ISQT 
CPIC  EXCHANGE  OF  TRJTJ  'M  IN  T Nf  HYDROGlH-WATEA 
SYSTEM  URNL-3334U)  *.5D  0617 

STRIKING  EFFECT  OF  *UCLEAR  EXPLOSION 

AD-290  9  24  I K  )  *21  .00  0385 
THE  NUCLEAR  PROPERTIES  Of  Rhenium 

AO-291  180IK}  »1,60  0310 

VARIATIONS  IN  THE  TOTAL  ELECTRON  CONTENT  OF  Th 
t  IONOSPHERE  AFTER  the  HIGH  ALTITUOE  NUCLEAR  E 
m&SION  NASA  *63-104661*1  91.10  014? 

4 JOA  MARITIME  NUCLEAR  STEAM  GtNERATOR 

GE MP- 1 60 1  *  I  *9,10  0)49 
The  ESTIMA.ION  PROBLEM  IN  NULL-ZONE  RECEPTUn 
FEEDBACK  SYSTEMS  AD-290  325  )  *11.00  0599 

FUNDAMENTAL  SOLUTION  TO  THE  DUrUSION  BOUNDARY 

layer  equation  for  nearly  separated  flow  over 

SOLID  SURFACES  AT  VERY  L  A  R  G  L  PRANOTL  NUMBERS 
AO-291  0)11*1  »?.tc  o:?3 

LOCAL  PRESSURE  0 1  S  TR  |  BUT  I  r,N  UN  A  PLUNT  DELTA  « 
ENG  FOR  ANGLES  OF  ATTACK  UP  TO  35-OEGHEES  AT  M 
ACH  NUMBERS  OF  3.4  AnO  4.7 

NASA  N63-I0B00UI  0.75  05U 

A  MAINTENANCE  PROGRAM  FOR  NUMERICAL  CONTROL  SY 
STEMS  ON  MACHINE  TOOLS 

TID-17376IK)  *2.fcO  0909 
A  PRIORI  BOUNDS  ON  THE  SI SCAf T IZ AT  ION  C R R 0 "  IN 
THE  NUMERICAL  SOLUTION  CF  Tnt  D I R I CHL  f  T  fACRL 
EM  AO-293  322IKI  *4.60  L‘.64 

NON- SIMILAR  NUMERICAL  M^ThOOS  Or  SOLUTION  FOR 
ftECTROOE  BOUNDARY  LAVERS  IN  A  CROSSED  FIELD  A 
CCELERATOr  40-290  5?SiM  »5.60  0165 

MANIPULATION  CF  AROUSAL  AND  ITS  (.FFcCIS  ON  HJM 
AN  VESTIBULAR  NYSTAGMUS  INOUCEO  By  CALORIC  IR‘ 
(CATION  AND  ANGULAR  ACCELERATIONS 

•0-290  3491*1  I L . 60  Q?S2 
A  SAFETY  REVIEW  OF  THE  OAK  R100F  CRITICAL  6XFF 
RIMENTS  FACILITY  ORNl - T M- ) 49 ( K I  »5.tO  C61‘ 
ORAC  OF  OBJECTS  IN  PAftTJClt  -  LADEN  AIR  .'LOU  r 
HASE  IV,  BLUNT  BOC.'ES  *N0  CPnpRF  SS  I  B  1 L  1  T  V  Efffc 
CTS  AO-291  1  78 ( K  )  *6.60  0752 

T  ONTO  FOREST  SE  I  SKfll  OG  ICAl  OeS''RY«TORY 

AfJ-291  l  4  P  l  *  I  •  3 .  *0  0915 
A  SAMPLE  TEST  EXPOSURE  TO  fXlsi.E  CORROSION  AN 
0  FOULING  Of  EQUIPMENT  INSTALLED  . N  THF  EP  0 
CEAN  AO-291  0491*1  *1.60  0582 

OCIANOGPAPMIC  CRUISE  TO  IhC  Bl.tJNG  ANO  CHUKCHI 
SEAS,  SUMMER  1949.  PART  I  StA  FLOOR  STUOICS 

PB  162  4261*)  *2.60  01-85 

OCEANOGRAPHIC  ANO  UNDERWATER  AtCOUSUCS  P.tSttR 
Ch  AO- 290  2  5  ? I K  )  »2.fO  0  fl  •  •  8 

OCEANOGRAPHIC  CAuliE  TO  THE  BLRTNG  ANO  CHU'CHJ 
SEAS,  SUMMER  1949.  PARI  IV.  PHYSICAL  0CF2.NQGH 
APHlC  STUOUS.  VOL.  t.  OC  SC  R  1  P I  I  v  f  RfPOPl 

PB  162  42C-V1K)  *3.60  C5D4 

OCEANOGRAPHIC  CRUISE  TO  T  Mf  BE  RING  ANO  CHl'KCHI 
S**S,  SUMMER  1949,  PART  Jv .  PHYSICAL  OC  fc  AM(*uR 
AfHlC  STUOiES.  VCL.  I.  0£ SCP 1 P f I Yf  RLPURT 

PB  162  428-  HM  *3. CO  0*  ]<,• 
OCEANOGRAPHIC  CRUISE  TO  Tm"  BK  ING  ANO  CH\V.(>1 
StAS,  SUMMfR  19*9.  PART  (V  f‘.5|fAl  0(IANn;.*A 
PH  IC  STUDIES.  VOL.  2.  0<‘  T  A  RlPOHl 

PB  162  422-21*)  *4.6^  05J6 

OCEANOCRAfHlC  CRUISE  TO  THl  P‘R|;k  ANC  CmjkChJ 


Figure  2.  KWOC  Index 
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3.  Clue-Word  Index  (See  Figure  3).  Each  index  line  is  essentially 
a  sucgaary  abstract  and  is  repeated  in  many  locations  throughout 
the  index.  Descriptors  are  established  by  the  indexer,  and  the 
abstract  is  repeated  as  often  as  is  deemed  appropriate.  Ihe  Co¬ 
occurrence  Index‘d'  shown  in  Figure  3  is  one  approach  to  clue  word 
indexing.  It  utilizes  a  controlled  vocabulary  of  subject  terms 
and  descriptors. 

4.  Uniterm  Coordinate  Indexing  (See  Figure  4).  This  is  an  alphabetic 
file  of  single-word  subject  terms  assigned  to  each  document.  Any 
number  of  terms  may  be  used  (theoretically)  to  describe  a  document. 
'Hist  document  may  be  found  by  a  subject  search  (not  serial)  of  the 
alphabetic  listing.  Each  document  is  listed  under  the  pertinent 
terms.  All  terms  are  considered  equivalent,  in  value ...  there  is 

no  subordination  in  relationships. 

5.  Coordinate  Indexing  (See  Fi  re  5).  Coordinate  Indexing  in  any 

of  its  several  forms  is  the  most  common  subject  indexing  technique. 
rfhe  approach  is  based  on  the  Uniterm  concept  of  unique  identifiers 
for  each  document,  but  frequently  utilizes  such  concepts  as  roles, 
links,  modifiers,  and  subject  term  enrichment.  Use  of  these  ele¬ 
ments  tends  to  reduce  false  drops,  to  provide  for  more  uniformity 
in  terms,  and  to  enhance  the  effectiveness  of  the  index... they  say. 

Coordinate  indexing  tends  to  have  a  relatively  smaller  size  index 
in  comparison  to  collections  than  many  other  indexing  approaches. 

A  1 Ightly- indexed  file  may  use  an  average  of  5  terms  per  document, 
up  to  15  terms.  A  heavily- indexed  file,  utilizing  links,  roles, 
and  modifiers  may  use  65-IOO  entries,  or  even  higher.  Typical 
relationships  of  terras  to  collections  are  as  follows: 
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EQUIP(MERT)  (SEE  ALSO  'FAC'  AM)  SPECIFIC  3ERMS) . 

BAHRINGTDfl/KAHDON,  COMPf  ,FQUIP, -SDC  SM  BY  4  KOV/67  09  05A 
BARRIHGION/KARDON  REQ,  SDC  AID,  EQUIP,  INSTAL/  67  09  05A 
HASKI1?/SEAMD,MAN  1U0UB*  ,*SKED  SLIP, EQUIP, -SDC.  67  09  07B  -*» - - 

GASOTA  KNOB(S). 

RICH,  -HASKIN/  BORAD,  RFP  RE,  GAZOTA  KNOB, -SDC/  67  08  31A 

HASKIN/MEET  4-5  SEP  RE, SDC,  PROP  RE, GAZOTA  KNOB/  67  0$  C^B  - 

HASKIN/B0RA1X-,  SEAMD  OK,  GAZOTA  KNOB,  DESIGN/  6?  09  ''7B  -mm- - - - 

HASKIN/BORAD  JOB,  GAZOTA  KNOB,  ACCEP,  TEST  PROCED/67  09  073  - - - 

HASKIN  R  SDC. 

GOLD/  MEET  12  AUG  RE,  COST  REV,  HASKIN--,  SDC  REP,/  67  08  20B 

HASKIN, -RICH/MEET  4-5  SEP,  BORAD+ ,  SEAMD+ , HASKIN/  67  09  07B  —*■— — — 

MAN(NING)  OR  MANPOWER  (SEE  ALSO  'PERS(ONNEL)  '  ) . 

ARMOR, -0.3WELL/KARD0N  REQ,  SDC  C0NSID,*SI1E,MAN/  67  09  01A 

HASKIN/ BORAD  NT,  MAN+,C0ST  EST  BY  1  DEC/  67  09  07B  - 

HASKIN/SFAMD,MAN  1R0UB*, *SKED  SLIP, EQUIP, -SDC.  ^7  09  07B  -«•— - — 

meet(ino) . 

GOLD/  MEET  12  AUG,  BASCO+,SDC  RE,  ACCEP+,C0ST/  6?  00  SOB 
GOLD/  MEET  12  AUG  RE, COST  REV, HASKIN", SDC  REP/  67  08  20B 

HASKIN,  -RICH/MEET  4-5  SEP,  BORAD+ ,  SEAM3+, BASKIN/  67  09  073-"* - - 

HASKIN/MEET  4-5  SEP  RE, SDC,  PROP  RE, GAZOTA  KNOB/  67  09  OJB  -« - 

Ihe  first  indexing  line  for  the  source  item  also  appears  under  the  recipient’s 
name  in  the  Author-Recipient  Index,  as  shown: 

RICH  I  SDC. 

RICH,  -OSWELL/  BORAD, RFP  RE, GAZOTA  KNOB, -SDC.  67  08  31A 

HASKIN ,  -RICH/MEET  4-5  SEP,  BORAD*,  SEAMO+  iJASKDl/  67  09  07B  — i - 


Figure  3.  Cooccurrence  Index 
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missiles 

00020  01351 
01080  02501 
Ci^O  02651 
022 BO  C 329 1 
0^900  03**1 
0*280  04?  3  1 
0*250  04451 
C4B90  04941 
059  l  Q  04991 
U?60l)  U5301 
0 7 7 HO  05921 
11160  0t54 l 
11180  07141 

lieio  07331 

12220  07501 
07971 
080  J 1 
06131 
09151 
10211 
10181 
1044  1 
1 1611 
12101 


<So652}oQ653 

oTsnrr  024*3 

05912  02553 
C6912  02571 
079?.?  03071 
1 1 312  04063 
05613 
05893 
05913 
9658  3 
06763 
06843 
07053 
07143 
0797 .1 
08103 
08283 
10243 
10j53 
1044  3 
11353 
11613 
12  721 


002)4 

06445 

01076 

e  mi 

006 ‘>3 

00J.49 

00824 

01855 

05836 

00217 

006  88 

00659 

0)074 

01995 

02496 

01CS7 

om* 

01  739 

01274 

0  3  3)5 

02546 

01247 

o;oo3 

02199 

02494 

03535 

02566 

01T97 

02294 

02  359 

02614 

04685 

02646 

01997 

02463 

03109 

02714 

04895 

0)5)6 

02627 

0259a 

04229 

03154 

052)5 

6\136 

041  )7 

0)158 

04239 

03454 

05285 

0 5056 

042  3  7 

0  3208 

04969 

04C54 

06265 

085  36 

04517 

04228 

05249 

04244 

06405 

06566 

048  8? 

041)8 

05889 

05414 

06283 

07506 

05107 

04719 

f/5909 

056 1 4 

0/3)5 

08966 

05217 

0494ft 

06489 

05914 

07375 

12526 

052  3? 

04960 

06559 

06764 

09*45 

05)3? 

0524/1 

06569 

06914 

10125 

05367 

05908 

10209 

09064 

01327 

06560 

10104 

1031? 

06508 

10)84 

12127 

0659S 

127)4 

12)17 

10428 

123  77 

12308 

12  34* 

12369 

POISEUILLl  FLON 

07191  0 1283 

09871 

POISSON 

05361  02782  02783  02704 
05)82 

POISSONS  BAY  10 
00380 

POL  Aft 

06164  11675 

POLAR  GRfeirS 

10291  0662  J 

POLAR  REGIONS 

04840  03311  00)02  0134)  02144  00165 

01671  07443  070)4 

10161  09264 

POLAR INETERS 

02240 


08829 


10«99 


024)7  014*8  C2159 
0464?  12000  06019 
07517 


Polaris 

02140  03451 


tfmTTjOim  05874  05235  05996 
02553  07506 

06493  09026 


oo5f>«  o?ro9 

091  18  l  9 *  M ') 

1  2300 


646.  Per*om*l  m*nage*wni;  pea**  on*  of  moat  eritlc*l  probL***.  p,26-.  PEASOWEL  - 

MANAGEMENT  _ _ 

649,  Metal*  fa*t*ning  know*hov  bring*  h«licopt*r  rotor  b lad* -making.  p.32-.  HELICOPTERS  • 
ROTORS  -  SLADES  -  MANUFACTURE 


MISSILES  6  ^QCK£T8__jAH^JJ,_m^. 

650.  Gamin!  modal  retdUd  for  wt«r  r*cov«ry  t**tlng.  p.16-.  GEMINI  -  MODELS  - 
RECOVER?  -  TESTING 

651.  Q«f*  daeign  of  r**ctora  i*  indlcattd*  p.17*.  NUCLEAR  -  REACTORS  *  REENTRY  « 


SAFETY 

tfTlT) Pr wowd  four th-g*n* rat ion  PoUrl*  would  uc*  itatt-of-art  tachnology.  Lindsay,  A. 
^*r.IS-I1  POLARIS  *  MISSILES  -  REENTRY 

653.  Aftrolog  -  currant  statu*  of  U.S.  miitlU  and  Bpaca  program*,  p.  23-31  DIRECTORIES  - 
CONTRACTS , CONTRACTORS #CONHACTIJC  -  MISSILES  -  ARTIFICIAL  SATELLITES  - 
SPACE  VEHICLES 


634,  G*nlni  photo*  may  a*al*t  In  r«-«ntry  vakt  r**««rch.  H*wk**t  R.  p.K-.  GEMINI  * 
REENTRY  -  HAKES  -  PHOTOCRAP  KY 

635.  Sp*c*  tool  for  Apollo  can  deliver  50  ft, -lb*,  of  work.  p.37*.  TOOLS  * 

SPACE  PLIGHT  -  APOLLO  -  MANNED  -  SPACE  VEHICLES  -  REPAIR  -  TORQUE  - 
LIFE  SUPPORT  SYSTEMS 


656.  Contractor  g*t*  «t*«dy  chick  on  profit*  with  new  PSRT-typ*  *y*ttm,  Sellar,  W, 

p.  31-41  PERT  -  WAKACWNT  SYSTEMS  -  PROFITS  -  CONTRACTS , CONTRACTORS , CONTRACTING 


NOTE:  The  example  shown  here  is  taken  from  the  Pacific  Aerospace  Library's 
Dual  Dictionary.  PAL  is  no  longer  using  the  dual  dictionary,  but  it 
remains  an  outstanding  example  of  the  Uniterm  anpro^ch. 


Figure  U.  Uniterm  Coordinate  Index 
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theory 

REPT. -68/14  c24  *68-29843 

FAIL-SAFE  SY37ER* 

Fokker  f-28  transport  aircraft  fatigue  test  plan 
to  demonstrate  user  *p<*c  i  f  i  eat  ion*  and  prove 
•  af«  life  and  fail-safe  requirements 

<32  N66-25639 

FAILURE 

Stabilization  and  control  system  sensitivity  to 
power-off  failure  rata  studied  by  simulated 
misoionr  suing  block  power  twitching  , 

NdSA-CR-h6085  c31  *68-30132 

PAR  INFRARED  RADIATION 

Electrical  properties  of  aaterialc  In  far  Infrared 
region  -  vacuum  monochromator  development  and 
performance  testing 

AF03R-68-0465  *14  *68-29814 

FARADAY  IP  CT 

Atlas  of  lunar  data  with  plots  of  ionoapharlc 
Faraday  rotation  and  electron  content  varjut 

t  lac 

AD-869624  eSO  *68-30853 

FAST  NEUTRONS 

Experiment  for  determining  solar  neutrons  In 
atmosphere  during  color  esilpxe 
8C-T-68- 1516  <29  *68-50710 

FAST  NUCLEAR  FACTORS 

Neutronic  effects  of  yttrium  hydride  aoderetor 
Insertion  in  fast  spectrue  reactors 
NA5A-TM-X-15I4  e22  *68-29950 

Linear  analytical  dynaelc  aodcl  developed  for 
steam  cooled  fait  poeer  reactors 
AL  -31 6  c22  N68-30215 

Experimental  information  from  dilute  plutonium 
fueled  critical  aeseabllaa  used  to  improve  feat 
reactor  design  date  end  calculation  methods 
CLAP  5271  c22  N68-30666 

Neutron  dosie&Hy  and  epectre  ueed  to  determine 
effectiveness  of  fast  nuclear  reactor  neutron 
Irrediet Ions 

•NVL-SA-1460  c22  *68-30703 

Electron  probe  elcroene lye| •  tf  radioactive 
materials  used  in  fast  breeder  reactors 
CEAP-5344  Cll  *68-30714 

Fest  ’lux  Teat  Facility  for  liquid  metal  feet 

bra  4<*r  reactor  aaterlele  end  fuels 
BNWL-SA-1750  c22  *68-30722 

Reactivity  and  neutr  -  spectre  In  fest  nuclear 
reactors,  end  sub  -■itical  t ire-of-f I ight 
spectrue  facility 

CA-8377  c22  *68-30725 

Nvutronic  celculetions  of  fuel  and  ooinon  drus 
control  of  refractory  setili  fast  spectrum  space 
power  reectora 

NASA-TN-D-4709  c22  1*68-  30750 

Performance  potential  of  U-Pu  ceraeic  fuels.  for 
fest  liquid  aetel  cooled  reactors 
BNWt-SA- 1550  c22  *66-30785 

FATICUE  (MATERIALS) 

Electron  frectography  ueed  to  et'idy  fatigue  crack 
propagation  resulting  fro*  cyclic  crack 
extension  by  alternating  shear 

PI-820703  <32  *68-29710 

Supersonic  transport  fatigue  design  end  test 

progrer  <32  *66-29913 

ftruclurel  acoustics  probleas  In  Concorde 
supersonic  civil  aircraft  development 
SST/B74S-7/29A6  <02  *66-30370 

FATIGUE  Ltrt 

prncsb  Hty  distribution  functions  used  to  find 
fatigue  life,  cud  Its  variability,  of  A!  alloys 
subjected  to  rartl  lever  bending 

rtD-8 1- 66  79  <17  *86-3013*; 

Neutron  Irradiation  effects  on  tensile,  tepact, 
end  fatigue  properties  of  steels  and  welds  in 
Elk  Hiver  Reactor  /ERR/  pressure  vessel 
8MRI-1228  P-9'15  <22  N6A-30302 

Qustltatlvc  prediction  methods  #or  reliability, 
uir,  and  service  life  of  s*fMn«  tools  1 1  h 
i  a  t  i  g  v  •  ii  lifa  Halting  factor 

FT?  NT  67-  72  r  1 5  *68-30446 


Supersonic  transport  fatigue  design  end  test 

program  <32  NC0-29913 

Fatigue  taste  end  analysis  of  piston  Provost 
wings  end  programed  loading 
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Fatigue  teste  results  gnd  analysis  of  wing 

loading  In  ascending  and  descending  order  lor 
piston  Provost  wlnge 
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Structural  acoustics  problems  in  Concorde 
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FEASIBILITY 
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Void  fraction  distributions  In  vertical  concurrent 
gas-1 {quid  flow  in  elosed  loop  system 
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Performance  testing  of  NERVA  XE-1  control  drum 
actuator  to  eetermine  lta  ability  to  function 
In  eloaad  loop  positioning  systne 
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Energy  flow  equilibrium,  heat  transfer,  and  closed 
loop  feedback  In  hot-wire  anemometers 
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Design  of  nonlinear  control  systems  using  state 
variable  feedback  clO  *68-30157 

Signal  trenamleelon  In  linear  or  nonlinear  systems 
with  and  without  feedback  related  to  radio 
engineering,  electronics,  and  eutoeation 
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control  aysteee  combining  open  Hop  disturbance 
coupling  and  feedback  control 
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Theoretical  analysis  of  digital  circuits  basad  on 
principle  of  current  distribution  end  methods 
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ferrite-core  containing  units 
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hysteresis  loop  storage  devices 
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analysis  in  land  slrconate  tltanate 
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Delayed  coincidence  Nosabausr  effect  studied  fc> 
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FERROMAGNETIC  MATERIALS 

Nonuniform  magnetic  field  effect  on  ferromagnetic 
colloidal  solutions 
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Figure  5.  Coordinate  Index 


29  October  1968 


11 


SP-32W000/00 


Collection  Size  Terms 

100  500 
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5,000  5,000 

25,000  6,500 

100,000  10,000 


3.1.2  Classification  Systems 

Classification  systems  employ  the  principle  of  classes  of  information,  which 
permits  hierarchical  relationships  to  be  shown.  Typical  of  the  classification 
schemes  are  the  familiar  Library  of  Congress,  Dewey  Decimal,  and  Universal 
Decimal  library  systems. 

Classification  systems  are  the  most  complex  to  establish,  and  are  difficult 
to  automate.  They  do  provide  a  means  of  handling  very  large  collections. 

Some  of  the  better-known  systems  and  associated  names  include: 

1.  Dewey  Decimal  System  -  Melvin  Dewey 

2.  Library  of  Congress  System  -  Charles  Cutter 

3.  Colon  Class!  „ ration  System  -  S.  R.  Ranganathan  and  T.  Tyaganatarajan 

4.  Bliss  Classification  System  -  H.  E.  Bliss 

5.  Faceted  Classification  System  -  B.  C.  Vickery  and  D.  J.  Foskett 

6.  Universal  Decimal  Classification  System  -  Jean  Perrault 

It,  is  of  interest  in  these  lists  to  set  some  of  the  lineal  relationships.  For 
example,  the  UDC  system  is  a  direct  descendent  of  the  Dewey  system,  Foskett 
took  on  the  Colon  Classii ication  scheme,  and  made  modifications  to  it. 

3.2  CODING 

Coding  is  the  technique  by  which  the  amount  of  data  to  be  processed  by  hand  or 
by  machine  is  reduced  to  tolerable  limits.  I'he  coding  method::  employed  must 
be  compatible  with  the  storage  and  retrieval  methods  used.  Mary  lengthy 
studies  have  been  done  on  coding  requirements  and  methods.  These  studies  are 
beyond  the  scope  of  this  discussion.  However,  some  of  the  coding  techniques 
developed  as  a  result  of  the  study  are  listed  in  paragm,  a  3-2.1. 
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Machine  codes  are  restricted  by  the  equipment  used  in  entering  and  transmitting 
the  information  for  machine  processing.  Manual  coding  methods  for  reducing 
•the  amount  of  data  are  applicable  to  machine  methods.  The  machine  codes, 
which  are  based  on  the  available  bits  in  which  to  mark  the  existence  ^or  non- 
existence)  of  a  condition,  are  carriers  of  the  manual  codes.  Machine  codes 
are  listed  in  paragraph  3-2.2. 

3.2.1  Manual  Codes 

Manual  codes  are  used  for  abbreviations  of  names  and  English-language  words. 
These  codes  may  be  either  of  the  following  types: 

1.  Derived.  Derived  codes  are  obtained  from  manipulation  of  the 
term  to  be  encoded,  so  as  to  reduce  the  numbers  of  letters  or 
terms  required  to  express  the  full  range  of  values  of  the  terms. 

For  example:  Aruapolis  may  be  expressed  as  Annple,  Anpls,  Anna. 

2.  Assigned,  Assigned  codes  have  meaning  only  within  a  partic'ilar 
frame  of  reference,  and  are  completely  arbitrary  as  to  meaning. 

For  example:  1  =  dollars,  2  =  lira,  3  -  pounds. 

3. 2. 1.1  Derived  Coding  Metnods 

1.  Truncation 

2.  Elimination  of  Vowels 

3.  Selective  Dropout 

4.  Check  Digit 

5.  Arithmetic  Manipulation 

6  0  tliers 

3.2. 1.2  Assigned  Coding  Methods 

1.  Arbitrary 

2.  Notation'll 

3-  Prime  Number 
4 .  0  the  rs 
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3.2.2  Machine  Codes 

1.  5-3it  Code  (for  example,  3audot)  -  5  bits.  Provides  for  32  char¬ 
acters,  expandable  to  5 8  characters.  Used  ror  teletype,  etc. 

2.  3inary-Coded  Decimal  (BCD)  Interchange  Code  -  6  bits.  Provides 
for  up  to  6U  characters.  Used  in  machine  data  processing,  fac- 
sini  ’  •  transmission,  etc. 

3.  United  States  of  America  Standard  Code  for  Information  Interchange 
(USASCII)  -  7  bits.  Provides  for  up  to  128  characters. 

4.  Extendea  Binary-Coded  Decimal  (,'EBCD)  Interchange  Code  -  8  bits. 
Provides  for  up  to  256  enaraeters. 

S  Others 
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1.  Completeness  of  file. 

2.  Availability  of  information  to  multiple  users. 

3.  Desirability  of  centralized  files  and/or  satellite  files. 

U.  Time  required  tc  obtain  information  from  files. 

5.  Security  of  information,  including  file  integrity. 

6.  Cost  of  system,  including  indexing,  coding,  storing,  retrieving, 
and  distributing. 

7.  Reliability  of  system. . .accuracy  of  searching,  completeness  of 
retrieval,  usefulness  of  deliverable  documents. 

з.  Ease  of  use. 

и.  Cost  of  alteroa  ive  systems  vs.  cost  of  this  system. 

10.  Growth  capabilities ...  increased  volume,  increased  numbers  of  users 
technological  cha nges . 

rhe  relationship  of  the  microform  to  the  document  must  also  be  considered. 

„ .me  of  the  elements  of  particular  significance  include: 


Color  requirements  -  black  and  white,  other. 


lice  constraints. .. reduction  requirements  greater 
capacity  of  system. 


than  resolvi.g; 
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4.  Number  of  copies  required. 

5<  Equipment  requirements. 

The  following  microforms  (See  Figure  6)  may  be  considered  for  use  in  infor¬ 
mation  retrieval  systems; 

1.  Arerture  Cards.  These  are  unitized  tab  cords,  containing  both 

machine  codes  and  microfilm  images.  Normally,  a  single  frame 
of  film  is  used,  but  many  variations  are  used, 

2.  Microfiche.  Microfiche  are  film  sheets,  usually  105  x  148 
millimeters  (4x6  inches),  with  a  normal  reading  title  block, 
and  rows  of  reduced  page  images.  Several  reduction  ratios  are 
commonly  used,  including 


a.  COSATI  -  20:1  with  oO  images 

b.  NMA  -  24;1  with  96  images. 

c.  Ultrafiche  -  1SD:1  with  approximately  pages. 

The  author  has  advocated  the  use  o'"  microfiche  for  book  applies- 
tions.  Book  Fiche  (also  called  Library  Fiche)  uses  a  single-stage 
reduction  ratio  of  90:1,  which  provides  a  capacity  of  390  pages  per 
ficne  (See  Figure  7).  in  addition  to  the  u.ule  block,  as  used  or. 
C0SA.TI  fiche.  This  is  not  the  place  to  argue  the  merits  of  Book 
Fiche.  However,  the  significant  advantages  of  the  microform  should 
at  least  be  mentioned: 

a.  Libraries  can  function  as  distribution  libraries,  rather  tear. 
circulating  libraries. 


VV1 


* 
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Figure  6.  Representative  Microforms 


Figure  7.  Book  Fiche 

Books,  in  fiche  form,  could  be  available  at  a  cost  of  15  to  20 
cents,  including  royalties,  instead  of  present  costs  ranging 
upward  from  an  average  of  $7-50  for  technical  books. 


c.  Retrieval  problems  are  reduced  because  of  the  one-to-one  re¬ 
lationship  of  Book  Fiche  to  the  book. 


3-  Roll  and  Cartridge  Film.  Roll  film  is  usually  35mm  film,  car¬ 
tridge  film  is  usually  l6mm  film.  Roll  film  often  has  a  reduction 
ratio  of  16: 1,  providing  about  1,800  pages  per  100  foot  roll.  Car¬ 
tridge  film  uses  a  reduction  ratio  of  28:1,  with  2,000  to  3,000 
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images  per  roll.  Other  film  and  reduction  sizes  are  common,  as 
well,  including  TOffim,  and  105mm  at  -'eductions  of  5-8:1  and  Sam 
film  at  a  reduction  ratio  of  38:1. 

4.  Chip  Systems.  Film  chips  are  often  used  in  highly  mechanized  sys¬ 
tems,  and  are  usually  35®®  or  larger  in  size.  These  are  unique 
systems,  with  reduction  ratios,  coding,  and  capacities  adapted  to 
the  individual  systems. 

5.  Others.  Other  microinaging  systems  are  found,  in  which  the  char¬ 
acteristics  are  those  of  microfilm,  but  the  carries  is  unique. 
Videotape,  using  magnetic  tape,  rather  than  microfilm  is  one  ex¬ 
ample.  Filmstrips,  as  used  in  the  Microstrip  system  of  Eastman 
Kodak  may  be  considered  a  special  system,  or  may  be  considered  as 
a  variation  of  roll  film  or  microfiche. 

4.1  APERTURE  CARD  RETRIEVAL  SYSTEMS 

4.1.1  Manual,  Systems 

Several  possibilities  exist  for  retrieval  of  aperture  cards,  based  on  straight¬ 
forward  retrieval  methods,  and  not  using  automated  handling  methods  for  the 
aperture  card  itself.  These  include: 

1.  Sequential  Filing  -  Hand- Posted  Accession  Numbers.  The  aperture 
cards  are  stored  in  a  file,  with  dividers.  Each  Lard  has  the 
appropriate  accession  number  written  on  it,  with  other  identifying 
information,  as  appropriate.  This  method  is  particularly  usable 
for  small  files,  or  when  using  such  aperture  card  production  sys¬ 
tems  as  the  3M  Filmsort.  Camera  Processor. 
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2.  Sequential  Filing  -  Machine-Punched  Accession  Numbers.  The  aper¬ 
ture  cards  are  stored  in  a  file,  with  dividers.  Each  card  is 
punched  with  the  appropriate  identifying  information,  and  a  slave 
deck  is  created,  for  subsequent  machine  processing  and  searching. 
Collections  of  up  to  1  million  cards  are  being  successfully  handled 
on  this  basis.  Requirements  include:  (l)  the  files  must  not  be 
open  to  the  users,  and  (2)  sequential  searching  and  filing  methods 
should  be  usable. 

3.  Random  Filing.  The  aperture  cards  a re  stored  in  a  file,  with 
subject- type  dividers.  Duplicate  cards  may  be  used,  such  that  a 
card  appears  behind  each  appropriate  subject  heading.  Or,  if  de¬ 
sired,  only  a  reference  card  is  filed  under  alternative  subject 
headings,  cross-referencing  the  location  of  the  aperture  card. 

This  approach  is  very  effective  for  personal  files  of  magazine 
articles,  vendor  information,  etc. 

In  the  first  two  cases  (which  are  used  by  the  majority  of  aperture  card  users), 
browsing  through  the  files  is  not  feasible.  An  external  index  must  be  used. 
Usually,  an  externally-generated  list  of  cards  to  be  pulled  is  used,  and  is 
ordered  in  the  same  sequence  as  the  files. 

4.1.2  Semiautomated  Systems 

Sendautomatef  systems  can  be  used  for  aperture  cards.  These  systems  have  the 
following  characteristics; 

1.  Files  are  usually  randomly  ordered. 

2.  aperture  cards  are  modified  so  as  to  nro”-*  ™  "dge- notched 
codes,  rather  than  internally-punched  codes. 

3.  A  keyboard  device  of  some  kind  is  used. 
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Two  systems  are  typical  of  this  kind  of  retrieval  system; 

1.  Needlesort. . . .KcBee  or  equivalent. 

2.  Joggers. .. .Acme  Vlslflle/Remington  Povar  Files,  or  equivalent. 

Tne  essential  difference  between  the  two  systems  is  that  in  one  case,  all  un¬ 
wanted  cards  are  discarded,  and  the  desired  cards  are  left  handing  on  the  needle 
in  the  athe~,  the  wanted  cards  are  shoved  out  of  the  pack  of  unwanted  cards. 

These  systems  require  that  the  aperture  card  be  edged  with  a  metal  strip,  or 
the  film  image  mounted  in  a  properly-cut  card  to  permit  use  of  the  retrieval 
technique. 

Jogging  devices  ere  becoming  more  cmsnon,  partly  because  there  is  less  manip¬ 
ulation  required  of  the  cards;  hence  less  damage  is  likely  to  the  film. 

Joggers  cost  on  the  order  of  $1,200  for  one  tray,  holding  750  cards  and  one 
keyboard  unit.  Additional  trays  can  be  obtained  for  about  $600-800  per  tray. 

Approximately  25  discrete  code  positions  are  available  on  the  strip,  but  only 
12  codes  are  feasible,  because  2  code  positions  are  used  for  each  discrete 
entity. 

t.1.3  Fully-Automated  Sys terns 

There  have  been  several  fully-automated  aperture  card,  systems  developed,  at 
large  costs,  that  have  not  proven  to  be  commercially  feasible,  at  least  to  date. 
This  does  non  mean  the  concept  of  these  systems  cannot  be  utilized  at  some  fu¬ 
ture  date.  However,  consideration  will  be  given  only  to  the  Hosier  Selectriever 
System. 

The  Hosier  system  is  the  most  widely  used  large-scale  random  access,  multi¬ 
purpose  aperture  card  system.  The  basic  premise  is  a  vertical  file  of  200,000 
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aperture  cards,  each  encoded  with  its  own  special  accession  number.  When  the 
keyboard  is  activated,  a  picker  tracks  to  the  proper  tray,  the  card  is  located, 
pulled  out  of  the  tray  and  ejected  from  an  output  port.  The  keyboard  my  be 
at  the  file  location,  or  may  be  located  anywhere,  including  on  a  touch  telephone. 

Several  output  options  are  possible.  For  example,  closed  curcuit  TV  can  be 
employed.  The  aperture  card  is  positioned  where  it  can  be  scanned  by  a  tele¬ 
vision  camera,  equipped  with  a  zoom  lens.  At  the  user's  discretion,  the  entire 
35mm  frame  may  be  viewed  or  a  detailed  section  may  be  scanned. 

Other  output  options  are  provided,  including  automatic  card  duplication,  or 
hard  copy  generation  at  the  central  file  location.  Or,  the  aperture  card  can 
be  ejected,  for  subsequent  manual  processing.  Regradless  of  the  purpose  for 
which  the  card  is  extracted  from  its  stored  location,  refiling  is  to  the  original 
location  of  the  card.  The  original  location  is  random,  but  subsequent  filing 
is  to  that  specific  location. 

Retrieval  times  are  3-6  seconds,  cost  is  $30,000  and  up. 

Reexamining  some  of  the  past  systems  designs  that  have  not  been  commercially 
successful  is  profitable  in  that  the  direction  of  interest  can  be  clearly 
established.  When  the  technological  developments  have  reached  a  sufficient 
maturation  point,  the  basic  approach  may  prove  to  be  economically  sound  after 
all. 

Rather  than  to  cite  specific  systems,  it  would  be  better  to  den^ribe  the  char- 
11 

acteriatics  '  of  such  a  system.  That  way,  we  can  save  time,  and  still  permit 
consideration  of  the  basic  elements. 


These  systems  provide  as  an  output,  an  aperture  card  containing  the  desired 
image,  say  an  engineering  drawing. 
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Ihe  aperture  card  is  not  stored,  but  rather  is  created  from  the  microform  stored 
originally.  This  microform  may  be  35mm  roll  film,  or  film  chip,  l6mm  roll  film, 
microfiche,  videotape,  or  any  other  storage  medium,  such  as  binary  digits. 

When  a  particular  image  is  required,  the  search  mechanism  is  initiated.  Hiis 
may  involve  full  search  capabilities,  on-line  browsing,  or  transference  of  a 
reference  number.  Regardless,  the  computer-based  system  searches  out  the  par¬ 
ticular  image,  and  creates  an  aperture  card  for  that  stored  image.  The  image 
may  be  projected,  as  for  example,  onto  a  cathode  ray  tube,  or  onto  film,  or 
may  be  contact-printed  onto  film.  The  basic  reasons  why  the  systems  were 
unsuccessful  ranged  from  the  cost  of  the  hardware  and  software  itself,  through 
the  complexities  of  handling  film  at  high  speeds,  and  included  the  difficulties 
of  making  the  aperture  card  image  itself. 

Incidentally,  some  systems  today  utilize  most  of  the  principles  of  operation 
we  have  discussed,  except  that  output  from  the  files  is  not  aperture  cards, 
but  roll  film  or  herd  copy,  >tc. 

Further,  the  implications  of  high-reductL on  storage,  at  perhaps,  10,000  full 
page  images  per  inch,  using  laser  teclmology  suggests  that  the  need  for  gen¬ 
eration  ox  microfilm  output  from  stored  images  continues  to  exist. 

Some  of  yc"  me  be  wondering  why  machine  searching  of  aperture  card  files  is 
not  more  common.  Certainl^,  there's  been  considerable  effort  made  to  punch  in¬ 
formation  into  these  aperture  cards.  The  fact  is  that  it  is  not  advisable  to  run 
aperture  cards  through  machines  because  the  film  may  become  damaged,  and  be¬ 
cause  the  card,  itself,  may  become  damaged.  Further,  the  primary  problem  is 
not  the  selection  of  the  aperture  card  when  the  accession  number  is  known,  but 
rather  establishing  the  accession  number. 

That  problem,  establishing  the  accession  number,  is  in  fact  the  primary  diffi¬ 
culty  in  all  information  retrieval  systems. 
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k.2  MICROFICHE  RETRIEVAL  SYSTEM! 

Microfiche  retrieval  systems  add  another  dimension  to  the  problems  of  searching 
and  locating  information  within  the  files.  In  aperture  cards,  we  need  find 
only  one  thing... a  specific  aperture  card.  In  microfiche  systems,  wo  need  to 
find  not  only  the  individual  flche,  but  sometimes  we  must  also  find  an  indi¬ 
vidual  image  within  that  fiche.  We  will  consider  both  problems  in  terms  of 
manual,  semiautoraated,  and  automated  systems. 

k.2.1  Manual  Systems 

Microfiche  retrieval  systems  embody  the  same  principles  of  filing  for  manual 
retrieval  as  do  aperture  card  systems.  Manual  systems  usually  do  not  locate 
individual  images,  they  only  locate  the  fiche.  Hie  individual  page  must  be 
located  by  putting  -file  fiche  into  a  viewer  and  searching  through  the  fiche,  or 
by  using  the  viewer  coordinate  display  scheme  to  match  that  of  the  fiche,  and 
to  go  directly  to  the  preselected  image. 

Fiche  contain  a  normal- reading  accession  number  (and  usually  a  title  block,  as 
well).  Dividers  are  used  to  separate  the  fiche  into  related  subsets  by  the 
accession  number,  title,  or  other  classification.  These  subsets  can  be  searched 
quickly  by  visual  inspection.  External  indexes  and  surrogates  are  used  to  lo¬ 
cate  the  accession  number.  The  file  is  searched: 

a.  3y  subset,  marked  by  file,  drawer,  divider 

; .  by  Accession  Number 

Another  frequently-used  technique  is  to  place  a  self-contained  index  (in  re¬ 
duced  size)  m  the  first  fiche  of  each  file.  Thus,  the  first  fiche  of  the  rile, 
or  subset,  contains  an  index  to  the  individual  images  within  that  file. 

For  convenience  in  filing,  and  to  aid  in  locating  misfiled  fiche,  duplicc ' ^ 
fiche  are  often  color-ceded.  The  fiche  is  duplicated  using  the  appropriate 
film  in  one  of  many  available  colors,  such  as  red,  for  classified  information. 
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4.2.2  Semis, utomatea  Systems 

Random  access  to  files  of  microfiche  can  be  accomplished  by  the  same  methods 
as  for  aperture  cards... use  of  power  files,  joggers,  and  needlesort  techniques. 
Retrieval  is  of  the  fiche,  and  is  not  to  the  image  level. 

4.2.3  Automated  Systems 

Presently,  only  one  system  is  widely  used  for  automated  search  of  microfiche 
files,  to  the  individual,  image  level.  That  method  is  the  Houston  Fearless 
CARD  system  (Compact  Automatic  Retrieval  Display).  The  CARD  system  is  a  desk 
top,  self-contained  file-reader.  Pushbccton  selection  from  thr  control  panel 
provides  4-_  -cond  access  to  any  desured  image  in  the  file.  The  file  contains 
up  to  750  fiche,  and  utilizes  a  12 -bit  code,  similar  to  the  power  file  jogger 
devices  mentioned  previously.  The  image  is  positioned  so  as  to  be  readable  on 
the  screen,  or  to  be  copies  on  hard  copy,  etc.  The  unit  may  be  controlled 
manually,  or  by  computer. 

Cost  of  one  unit  is  about,  $3,150-00,  without  computer  control.  The  fiche  may 
be  removed  and  replaced  with  other  fiche.  It  may  be  feasible  ‘o  hookup  several 
retrieving  units  to  r  centraj  display  console  to  increase  the  capacity  p°r  unit. 

The  Sanders- Diebold  5D-5O0  system  was  announced  in  the  spring  of  I908.  The 
system  utilizes  Diebold  power  files,  matched  with  remote  viewing  terminals, 
utilizing  Sanders  display  units.  The  entire  system  is  computer-controlled, 
and  prcviaes  access  to  up  to  5,000,000  images  at  a  claimed  average  retrieval 
time  of  8  seconds.  Many  different  microforms  can  be  mixed  within  the  system, 
including  chips,  COSATI  and  NMA  microfiche,  film  strips  or  individual  frames  of 
8,  1  >,  j 5mm  film.  Hard  copy  printout  capability  for  individual  images  car.  be 
orovided  at  the  terminal,  or  at  the  central  power  file.  Costs  vary  considerably 
with  the  number  of  terminals,  and  other  potential  system  differences. 

The  Mosler  Sele^triever  provides  access  to  300,000  fiche  (or  more),  when  fiche 
are  mounted  in  the  'unit  in  place  of  aperture  car  is  ■  Presently,  access  is  t 
the  fiche,  arf  not  to  the  individual  frame. 
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Considerable  effort,  particularly  in  Project  MAC  at  MIT  is  goint  into  computer- 
retrieval  of  the  individual  fiche,  and  subsequent  scanning  and  browsing  of  the 
individual  pages  on  the  fiche  from  removed  locations.  Much  remains  to  be  done 
in  this  area  to  sake  such  a  system  economically  feasible.  The  biggest  problems 
in  this  area  are  transmission  of  the  image  through  conventional  telephone  lines 
(very  slow),  and  multiple  access  capability,  which  requires  a  separate  buffer. 
Buffers  are  expensive. 

4.3  BOLL  AND  CARTRIDGE  SYSTEMS 

Cartridge  systems  are  rapidly  superseding  roll  film  applications,  because  car¬ 
tridges  are  easier  to  handle,  .and  protect  the  film  better.  Roll  film  has  been 
mostly  35mm  film,  cartridges  tend  to  be  mostly  l6mm  film.  Newer  systems,  such 
as  VSMF  using  8mm  film  at  a  3flx  reduction  ratio  appear  very  promising. 

Cartridges  are  often  color-coded  to  speed  up  identification  and  retrieval.  They 
are  marked  with  an  accession  number.  They  are  dated,  time-ordered,  or  subject 
ordered  in  filing.  Most  systems  employ  an  external  index  for  the  cartridge  and 
frame  identification,  although  some  systems  do  employ  an  internal  index  to  lo¬ 
cate  the  desired  frame.  Locating  the  cartridge  is  a  problem  similar  to  that 
for  aperture  cards  and  microfiche,  except  that  the  cartridges  must  be  stored  in 
racks,  rather  than  in  files. 

The  internal  indexing  techniques  range  in  sophistication  from  simple  frame 
counters  to  multi-faceted  marks  which  can  be  used  with  a  keyboard,  providing 
basic  Boolian  logic ... either/or,  and/or,  neither,  nor,  etc.  Costs  for  viewing 
equipment  only  ranges  from  about  to  $^,000,  depending  on  the  indexing 
and  retrieval  techniques  used.  Some  of  the  techniques  include: 

1.  Frame  counter.  The  counter  is  related  to  the  footage,  and  provides 
a  zone  of  interest.  Fast  search  speeds  are  used,  until  the  counter 
indicates  that  the  desired  image  is  nearly  reached.  Then  individual 
frame  inspection  is  conducted  by  the  user. 
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2.  Leader  Technique.  Instead  of  using  a  frame  counter,  a  white  leader 
is  introduced  every  100  to  500  images.  The  leader  can  be  quickly 
spotted. 

3.  Line  Marker.  This  technique  employs  a  black  marker  on  the  individual 
page.  The  marker  is  shifted  every  100  frames.  When  the  user  ad¬ 
vances  the  film,  the  marker  appears  as  a  black  line  on  the  viewing 
screen,  and  can  thus  be  used  to  establish  the  zone  of  Interest. 

4.  Image  Counter.  Each  frame  of  the  film  has  a  marker,  which  can  be 
counted  by  an  electronic  counter.  The  image  number  is  entered 
through  a  keyboard,  and  the  film  is  advanced  as  required  to  locate 
the  matching  number.  The  desirejl  frame  is  then  displayed  on  the 
viewing  screen. 

5.  Blip  Coding.  This  technique  employs  binary,  or  binary-coded  decimal 
codes  incorporated  into  the  film,  usually  preceding  the  image  being 
identified.  The  equipment  permits  identification  of  one  or  more 

of  the  characteristics  described  in  the  code  to  be  entered  into  a 
keyboard,  and  subsequently  used  as  a  scan  comparison,  by  which  the 
desired  image  (specifically  known  or  not)  is  located. 

4.4  CHIP  SYSTEMS 

Several  of  the  larger  and  more  sophisticated  retrieval  systems  use  film  chips, 
rather  than  roll  film,  aperture  card,  or  fiche.  Costs  of  these  systems  vary 
considerably.  Costs  may  range  from  under  $5,000  to  over  $2,000,000.  These 
systems  are  unique,  but  contain  some  features  in  common: 

1.  File  integrity  is  preserved.  The  systems  do  not  permit  direct 
access  to  individual  chips  (except  when  updating/adding  to  the 
files). 
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2.  Output  tends  to  be  a  conventional  microform,  such  as  roll  film  or 
aperture  card. 

3.  The  system  incorporates  the  necessary  coding  for  search  logic  with 
the  individual  chip.  Accession  numbers,  per  se,  are  not  used. 

k.  The  system  services  an  organization  where  the  value  of  the  informa¬ 
tion  is  extremely  high,  the  amount  of  information  is  substantial, 
and  the  economic  Justification  for  the  system  is  less  important 
than  the  availability  of  the  information. 

4.5  VIDEOFILE 

The  Ampex  Videofile  system  is  not  a  microfilm  system,  but  rather  employs  tele¬ 
vision  and  computer  technologies  to  provide  for  document  storage  and  retrieval. 
The  document  is  stored  on  magnetic  tape  in  binary  language,  and  has  a  unique 
accession  number  to  provide  for  retrieval.  On  command,  the  tape  is  searched 
for  the  desired  image,  the  record  is  located,  and  the  document  is  converted 
from  binary  language  to  a  display  on  a  television  tube.  The  magnetic  recording 
of  the  document  is  erasable. 

Capacity  of  the  system  is  high  (unlimited  numbers  of  tapes  can  be  used).  Each 
7,200  foot  tape  can  store  135,000  standard  pages,  or  350,000  standard  television- 
sized  frames. 

Costs  vary  with  the  number  of  tape  units,  buffers,  terminals  hooked  into  one 
system,  but  minimum  configuration  costs  would  be  .£500,000  up  to  approximately 
£2,000,000. 

5.  SUMMARY 

Microfilm  information  retrieval  systems  incorporate  the  principles  of  informa¬ 
tion  retrieval  used  in  hard  copy  systems,  in  manual,  or  automated  systems. 
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There  are  two  basic  types  of  systems: 

1.  Those  systems  In  which  the  microfilm  file  is  addressable,  but  lo¬ 
cating  the  address  is  a  function  of  an  external  process. 

2.  Those  systems  in  which  search  capabilities  are  a  function  of  the 
microfilm  records  themselves,  in  thsr  the  images  are-  identified 
„ith  search  information. 

The  proper  system  for  a  particular  application  can  only  be  determined  by  looking 
at  the  requirements  for  retrieval,  and  identifying  the  coding  and  storage  re¬ 
quirements  to  permit  retrieval.  The  iu.r :> riant  tiling  is  to  make  sure  that  the 
user  of  the  information  can  quickly  find  what  he  wants,  and  that  the  cost  of 
making  that  information  available  to  him  is  less  than  the  cost  of  not  having 
the  information  at  all. 

For  further  information  on  information  retrieval  and  microfilm  systems,  re^er 
to  reference  numbers  1  through  39  in  the  bibliography. 
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